The family Spirochaetaceae belongs to the order Spirochaetales in the phylum Spirochaetes. Members of the family Spirochaetaceae are highly diverse and have been isolated from different clinical and environmental samples . Sphaeroplast or spherical bodies are commonly seen in stationary phase or adverse growth conditions [25, 28, 29] . C 14 : 0 , C 16 : 0 , iso-C 15 : 0 , iso-C 14 : 0 3-OH, iso-C 15 : 1 H/C 13 : 0 3-OH and iso-C 17 : 1 !9c, iso-C 15 : 0 aldehyde, C 16 : 1 !7c/C 16 : 1 !6c, C 16 : 1 !9c, C 17 : 1 !9c, C 18 : 1 !7c/C 18 : 1 !6c and C 18 : 1 !9c [25, 28, 29] are present as predominant fatty acids in the members of the family Spirochaetaceae. Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine are present as major polar lipids [25, 28, 29] . During the course of our study on anaerobic bacterial diversity from coastal marine habitats in Tongyeong-Si, South Korea, an obligately anaerobic, helical-shaped bacterium, designated strain SY2
T , was isolated and characterized based on a polyphasic taxonomic approach. Through this communication, we proposed to classify strain SY2
T as a representative of a novel genus and species in the family Spirochaetaceae. Reclassification of Spirochaeta litoralis is also proposed based on polyphasic taxonomic analyses.
A sampling survey was conducted to collect the sediment samples from Tongyeong-Si coastal marine habitats of South Korea during September 2016 (GPS positioning of the sample collection site; 34 50¢ 47 † N 128 27¢ 57 † E). A total of 10 different samples were collected, and 1 g samples of wet sediments were kept for enrichment in a growth medium which contained (g l À1 , pH 7.0) cellobiose (2.0), tryptone (2.0), yeast extract (1.0); CaCl 2 . 2H 2 O (1.0), NaCl (20.0), MgCl 2 . 6H 2 O (3.6), MgSO 4 . 7H 2 O (4.3), KCl (0.5), Na 2 S . 9H 2 O (10 mg). Anaerobic conditions were created by flushing with ultrapure argon with the addition of rifampicin (10 mg) in the growth medium. Out of these 10 samples, only one sediment sample produced a few typical spirochaete cells under a phase-contrast microscope after 5 days of incubation under obligately anaerobic conditions. Repeated sub-culturing of the positive sample was done in the rifampicin medium. Spirochaete cells were purified by dilution to extinction methods as described previously [29] . The purified spirochaete culture was designated as strain SY2
T and was characterized based on a polyphasic taxonomic approach, and Spirochaeta litoralis DSM 2029 T was procured from DSMZ for comparative analysis under our laboratory conditions. Pure cultures of strain SY2 T were preserved as glycerol stocks (20 %, v/v) and by lyophilization.
Genomic DNA was isolated by the method of Marmur [36] from pure culture of strain SY2
T , and the G+C content of the DNA (mol%) as determined by reverse-phase HPLC [37] was 53.5 %. Freshly grown pure culture was used for 16S rRNA gene amplification by using universal primers as described by Shivani et al. [29] . The reaction mixture was analysed by using a 3730XL automated DNA sequencing system (Applied Biosystems) at Macrogen (Seoul, South Korea). The 16S rRNA gene sequence was identified by BLAST search analysis on the EZBioCloud server [38] . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EZBioCloud server [38] . The MUSCLE program of MEGA 6 [39] was used for sequence alignments and for phylogenetic analyses. Distances were calculated by using the Kimura 2-parameter model [40] in a pairwise deletion procedure. Neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods in MEGA6 software were used to reconstruct phylogenetic trees.
Alkalispirochaeta sphaeroplastigenens JC133 T (HE806187)
Alkalispirochaeta cellulosivorans JC227 T (HG531387)
Alkalispirochaeta odontotermitis JC202 T (HF968430)
Alkalispirochaeta alkalica Z-7491 T (X93927) T within the family Spirochaetaceae. The tree was reconstructed by the NJ method using the MEGA6 software and rooted by using Brachyspira aalborgi 513A T as the outgroup. Numbers at nodes represent bootstrap values (based on 1000 resamplings). Bootstrap percentages refer to NJ/ML/MP analysis. The GenBank accession numbers for 16S rRNA gene sequences are shown in parentheses. Bar, 2 nucleotide substitutions per 100 nucleotides. 
Organic substrates utilized for growth 
Morphological properties were observed by phase contrast (BX51, Olympus) and transmission electron (JEM-1010, JEOL) microscopy. Physiological tests such as growth at different temperatures, pH and NaCl were performed according to the methods described previously [28, 29] . Glucose fermentation products were analysed as described previously [29] . succinate and benzoate) was tested in a minimal medium described previously [29] . Vitamin (pantothenate, niacin and biotin) requirements were tested by replacing yeast extract with single and also combinations of vitamins as growth factors. Various biochemical tests (starch/casein/gelatin hydrolysis, indole production, denitrification, oxidase and catalase activity) were carried out in the prescribed media to meet the requirements of the standard methods as described previously [29] . Fatty acids of strain SY2 T and Spirochaeta litoralis DSM 2029
T were analysed in a culture grown in liquid medium with cellobiose as carbon source. Cells were harvested by centrifugation [5000 r.p.m. (=4000 g) for 10 min at 20 C] from the late exponential phase of growth, and the pellet was used for analysis. Cellular fatty acids were methylated, separated and identified according to the instructions for the Microbial Identification System [41] . Polar lipids analysis was performed as described by Shivani et al. [29] and Oren et al. [42] .
Strain SY2
T was unable to grow on solid media using agar (1.5 %) or agarose (1 %) as solidifying agents under anaerobic conditions. However, strain SY2
T grew well on semisolid media made up of agar (0.8 %) and agarose (0.5 %). Na 2 S . 9H 2 O (reducing agent) was required for the growth of strain SY2
T . Sodium thioglycolate (10 mg l
À1
) and L-cysteine hydrochloride (10 mg l À1 ) also supported the growth of strain SY2
T as reducing agents. Cells of strain SY2 T were 0.1-0.2 µm in width and 15-50 µm in length with helical shape (Fig. S1a-c T showed negative reactions for catalase, indole production and gelatin hydrolysis. Growth of strain SY2
T was dependent on yeast extract, while additional vitamins were not required for growth. Strain SY2
T grew very well when ammonium chloride (0.05 %) was also added in the growth medium along with yeast extract.
Strain SY2
T was an obligate chemo-organoheterotroph. ) and rifampicin (50 µg ml À1 ) but sensitive to penicillin (50 µg ml
À1
) and chloramphenicol (50 µg ml the presence of two unidentified lipids (L1-2) and by the absence of two additional unidentified lipids (L3-4).
The phylogenetic relationships of strain SY2 T were examined by analysis of 16S rRNA gene sequence (1491 nt), and the BLAST analysis revealed that strain SY2
T is member of the family Spirochaetaceae of the phylum Spirochaetes (Fig. 1) The highest sequence similarity was found between strain SY2
T and the type strain Spirochaeta litoralis R1 T (95.1 %), with <90.1 % similarity to other members of the genus Spirochaeta. Phylogenetic analysis of strain SY2
T along with type strains of the members of the family Spirochaetaceae based on NJ, ML and MP methods confirmed the clustering of strain SY2 T with the members of the family Spirochaetaceae (Fig. 1) .
Strain SY2
T differed from its closest phylogenetic neighbour with respect to NaCl range, temperature range and pH tolerance range for growth, fatty acid and polar lipid profiles, requirements of yeast extract and vitamins, and organic carbon source utilization (Tables 1 and 2 ). Based on morphological, physiological and chemotaxonomic differences from Spirochaeta litoralis DSM 2029
T and other members of the family Spirochaetaceae (Tables 1 and 2) , we propose a novel genus and species to accommodate strain SY2
T with the name Oceanispirochaeta sediminicola gen. nov., sp. nov. Reclassification of Spirochaeta litoralis as Oceanispirochaeta litoralis comb. nov. is also proposed based on distinctive phenotypic, genotypic and phylogenetic analyses.
DESCRIPTION OF OCEANISPIROCHAETA GEN. NOV.
Oceanispirochaeta (O.ce.a.ni.spi.ro.chae¢ta. L. masc. n. oceanus the ocean; N.L. fem. n. Spirochaeta a bacterial genus; N.L. fem. n. Oceanispirochaeta a spirochete from the ocean).
Cells are motile, helical-shaped, Gram-stain-negative and obligately anaerobic. Possess one or two axial fibrils entwined with the regularly coiled protoplasmic cylinder. Some strains do not grow on solid medium containing agar (1.5 %) or agarose (1 %). Sphaeroplasts or spherical bodies are formed during the stationary growth phase or under unfavourable cultivation conditions. Sodium sulphide is required for growth, and strains are moderately halophilic. Negative for catalase, oxidase and caseinase activity. Indole formation from L-tryptophan and denitrification are negative. C 14 : 0 , C 16 : 0 , iso-C 15 : 0 , iso-C 14 : 0 3-OH, iso-C 17 : 0 , iso-C 15 : 1 H/C 13 : 0 3-OH and iso-C 17 : 1 !9c are present as major fatty acids. Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine are the major polar lipids. DNA G+C contents range from 50.5 to 53.5 mol%. The type species of the genus is Oceanispirochaeta litoralis. 
